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A meeting was ca l led  on Ju ly  aa, 1964, a? iU&A Readquarters by m 
.-.or General S. C. Phi l l ips ,  Deputy Dizactor Apoiio ?cogram, t o  resolve: 1 

1. The disposi t ion o f  S-IVB/IU on lunar  missions, 

2. The requirements on the  instrumentation and t racking subsystems 1 
imposed by t h i s  disposit ion.  l 

I C ... e meeting was attended by represdntaeives o f  NASA Headquarters, BfSFC, , C 

ilSC, OTDA, KSC, GSFC, and Bellconm. dttaclxnent A is a l ist  of  attendees. I & 

A summary o f  the  .proceedings is presented below, which includes the  re- vr rer 
0 rai 

quirements which were defined, a descr ipt ion of  t h e  methods o f  meeting I rrr o 

: f V 
these requirements, a b r i e f  descr ipt ion of  several  problem areas, n l i r A  o IW 4 
of  ac t ion  items, and a b r i e f  sumnary o f  t h e  presentations made a t  t he  I H ced 

0 1 
meeting. , = r q w n r  p E H t #  
Requirements fo r  Disposal o f  S-IVB/IU E P E " ,  

P H ~ I ; ~ ;  

1P;PIClH 
Based on the  information presented, General 2:.i 7 l i p s  di rected =t rn 

' ~ 1  I v r m  t h a t  t he  following requirements f o r  disposal  of the  S-IVB/SU duzing lunar  o w w H 
missions be implemented: 75 c 

m T U w  

1. The S-NB/N s h a l l  not impact t - - K - - - - - -  -- ~ - w w ~ x . . ~ A A , .  L.&= I a m ia 
separation o f  the  CSM/LZli and t h e  S-IVB/IU. 1; 3 2 3 

01 
I P Z l l .  9. Although it i s  desi rable  to  avoid the  w o n  and the  earth,  no I e ffi a 

changes s h a l l  be introduced on the space vehicle  which incur  a f 2 r , 
weight, cost  o r  schedule penalty f o r  t h i s  purpose.' a n m w  

U S W Q ~ Q  
\ooCsrpr; 
V)I*ra#PI 3. SO spec ia l  provision f o r  trackir:: the  E-?YB/IU a f t e r  spacecraft  1 ,  w rn Q, 

...;pdration s h a l l  be provided. :.LC post  separation t ra jec tory  I n w z a  
Q 

012 ihe  S-NB/IU s h a l l  be d h t k m ~ n e d  on the  basis  o f  preseparatt* 1 3 t racking o r  post  separation telemetry, o r  both. I a C w M u -  

Methods o f  Meeting Disposal Requirements 

The space' vehicle  w i l l  be in iected an the nnrn'sm ~ r a ~  %id& 

The procedure described below is considered acce 
rneecing the  above requirements. 
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Rcac t i on  Control System, leaving the  S-IVB/IU t ra jec tory  unperturbed. 
The separation ve loc i ty  of the  spacecraft,  on the  order  o f  1 fps, w i l l  
provide an increasing separation between the  spacecraft  and the  S-IVB/IU* 
The t ra jec tory  of  tho S-~VB/IU will bc lctlown within carcaia  limits so 
t h a t  midcourse correction of  the  spacecraft  t ra jec tory  can be programmed. 
t o  avoid t h e  S-XVB/IU. 

I f  possible, the  S-IVB/IU w i l l  be reoriented after separation 
t o  permit any remaining RCS propulsive capabi l i ty  i n  the S-IVB to  provide - 
an increased separation ve loc i ty  fbp: s tnore rapid separation from the  
spacecraft.  This change i n  the  S-IVB/IU t ra jec tory  can be determined 
with S-band telemetered ingomation fronl the I U .  This =ode w i l l  be 
omitted o r  terminated i n  cases where knowledge of  t h e  S-IVB/SU t r a j ec to ry  
would be appreciably degraded by performing t h i s  maneuver. ., 

Problem Areas 

2 ' : .  
. , 
f . Several problem areas  were discussed t h a t  require  fu r ther  a t t - -  

. , tion. 

, . After  CSM separation a t  the  beginning of  transposit ion,  t he  LL- 
adapter panels a r e  deployed t o  expose the LEH. These panels i n  t h e i r  
re t rac ted  posi t ion i n t e r f e r e  with S-IVB/IU-MSFN communications s ince they 
mask,the I U  antennas. Inter-center panel act ion has been i n i t i a t e d  t o  
seek a so lu t ion  t o  t h i s  problem. 

Monitoring the  s t a t u s  o f  S-IVB/IU systems during the  post  in- 
' 

j ec t ion  period requires a telemetry capabi l i ty  current ly  planned t o  
operate a t  S-band. Ver i f ica t ion  of t he  S-IVB/IU t r a j ec to ry  a f t e r  stage- , 
o f f  w i l l  use  t h i s  same telemetry system. The required antenna pa t te rn  
cha rac t e r i s t i c s  and a t t i t u d e  p ro f i l e s  during these phases a r e  being 
established.  

Mission f l e x i b i l i t y  w i l l  require  the  capabi l i ty  t o  control  
S-IVB/ZU a t t i t u d e  from t h e  ground during and f o r  a t  l e a s t  t en  minutes 
a f t e r  t ransposi t ion and docking. Coverage i s - l i m i t e d  by t h e  v i s i b i l i t y  
afforded by the  number o f  ground s t a t i ons  current ly  implemented with 
launch veh ic le  command up-data capabil i ty.  

Action Items 

. . The following were designated as action items on Mr. 0 ,  -goberg . - 
- fez =PC: . . 

. . . '  1~ Review the  UHF u p d a t a  rsqu5remants gar the S-NB/XU during . 

and .ro a ~ t i t u d e  
anteame, Thig 

1 .. I!. 



.[ 

2. . If add i t iona l  up-data coverage c a p a b i l i t y  is required a s  a I ,  . 
r e s u l t  o f  (I), then a study w i l l  be  made o f  thc a v a i l a b l e  t r ade& ' 

o f f s  between the  add i t iona l  I.Sl?X inplcmentation required and 
po~siblo chnngas i n  tha type o i  S-XVU/XU up-cincn sysrcm. YIlc  
present  recormendation o f  t h c  IhCP f o r  implementation o f  FSK 
modulation i n  t h e  YIFN 450 mcs up-data l i n k  d i d  not  talcc i n t o  
account t h e  c o s t  o f  a d d i t i o n a l  coverage from Guam and Ascension. 

3. A study w i l l  be undertalcen t o  evaluate  t h e  app l i ca t ion  o f  t h e  r 

Unified S-band System t o  the  S-IVB/IU. Any a p p l i c a t i o n  of the # 

USB i n  t h e  S-IVB/IU must be compatible ~ r i t h  the  p rescn t ly  plnnncd 
USB ground systud.  Thc S-IVB/IU USB would rep lace  t h e  cu r ren t  
planned S-band telemetry l i n k  developrncnt wi th  an  o b j e c t i v e  o f  
a l s o  rep lac ing  t h e  225-260 mcs VI-IF T/M linlcs and t h e  450 rncs UHF 
up-data l i n k  a f t e r  t h e  USB system has been proven': The VHF T/M 

I 

I 

and UHP 450 mcs up-data l i n k  would be re t a ined  f o r  Vehicle R6J>. 1 

It was noted ' t h a t  i f  USB i s  a p o s s i b i l i t y  f o r  t h e  S-IVB/IU then \ 
t h e  UHF 450 mcs S-IVB/IU up-data l i n k  should u s e  P S K  rmdulat ion 
which is  a l ready  implemented i n  t h e  lSFN. The t a r g e t  d a t e  f o r  
the .opera t iona1 u s e  o f  USB would be SA-503. YiFC w i l l  advise  MA 
when t h i s  s tudy can be completed. 

P resen ta t ions  

M r .  0.  Hoberg o f  MSFC introduced several speakers who discucsed 
t h e  d i f f e r e n t  a spec t s  o f  t h e  problem. 

M r .  L. Jenkins,  NSC, described t h e  I U  antenna maslcing problem 
caused by t h e  fo ld ing  back o f  t h e  LEM adapters  to  expose t h e  LZM f o r  
t r anspos i t ion .  The four  panels  a r e  12 f e e t  long. Col lec t ive ly ,  they 
cover about h a l f  o f  t h e  I U  circumference. A s tudy o f  propuls ive  d i sposa l  
of these  panels  shows a weight penal ty  o f  200 pounds i s  required t o  pro- 
v i d e  aDV o f  30 fps. M r .  Hoberg indica ted  that: a group was being formed 
t o  seelc a s o l u t i o n  t o  t h i s  adapter  problem wi th  j o i n t  membership from t h e  
fol lowing panels: F l i g h t  Mechanics, 1Sechanical In teg ra t ion ,  Flight: Control  
Operations, and Instrumentat ion and Communications. 

M r .  J. Winch, MSFC, reviewed t h e  r e s u l t s  o f  a d i sposa l  t r a j e c t o r y  
a n a l y s i s  which described theBV and f u e l  wcights required f o r  severa l - ,d is -  
2osa l  modes. These a r e  summarized i n  Attachment B which is  a copy o f  rhe 
view graphs used by Mr. Winch. Br ief ly ,  con t ro l l ed  S-IVB/IU d i sposa l  r o  
s o l a r  o r b i t  o r  luna r  impact us ing  RCS propulsion requ i res  a range o f  150 
t o  2500 pounds of  fuel.  Disposal  through a planned less than nominal 

1 
S-IVB/IU burn ( f o r  luna r  impact) required an a d d i t i o n a l  SM propulsion 
c a p a b i l i t y  t o  make up f o r  t h e  reduced i n j e c t i o n  ve loc i ty ,  The S-NB/IU I 

fuel weight saved does n o t  f u l l y  o f f s e t  t h e  weight of!SM f u e l  required.  

8 '  

D r .  F. A. Speer, MSFC, s t a t e d  t h a t  t h e  S-NB/IU post-disposal  
t r a j e c t o r y  could be determined from guidance and navigat ion  information 

m < '3. 
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Pr 
normally telemetered t o  earth from the S-NB/IU. Tracking during these  
phases would be desirable f o r  post-mission analysis ,  but i s  not cosent ia l  
f o r  real-time t r a j e c t o q  determination so long as the on-board systems 

* are functioning. 




